There are few abbreviations in surgical pathology that are associated with as much immediate recognition, frustration, and confusion as DALM (dysplasia-associated lesion or mass). DALM is used to describe endoscopically visible dysplastic lesions in the surveillance of patients with inflammatory bowel disease. However, the diagnosis of DALM has been complicated by the inconsistent criteria and use of terminology for describing dysplasia in inflammatory bowel disease, and a tendency to relate DALM with the need for colectomy. Fortunately, advancements in both endoscopic visualization and local excision capability have allowed for a more defined management of dysplasia in inflammatory bowel disease. In 2015, the Surveillance for Colorectal Endoscopic Neoplasia Detection and Management in Inflammatory Bowel Disease Patients International Consensus Recommendations (SCENIC) Development Panel, a panel of predominantly expert gastroenterologists and endoscopists in surveillance of inflammatory bowel disease, published a consensus statement. One recommendation was to abandon DALM-related terminology in favor of endoscopic descriptors modified from the Paris endoscopic classification. Recommendations on surveillance and management of dysplastic lesions were also provided. Nevertheless, interval carcinomas and metachronous neoplasia remain persistent issues. This review aims to provide an update on the post-DALM terminology and management recommendations for inflammatory bowel disease-associated dysplasia necessary for a meaningful communication between pathologists and clinicians.
Introduction
Patients with inflammatory bowel disease have an increased life-time risk of colorectal cancer [1] . Although the first case report of cancer complicating ulcerative colitis is frequently attributed to Crohn and Rosenberg in 1925 [2] , it was actually described almost two decades earlier by P. Lockhart-Mummery from St. Mark's Hospital in London, following the purchase of his new electric sigmoidoscope [3] . Patients with inflammatory bowel disease are monitored regularly by surveillance colonoscopies to detect dysplasia [4, 5] , the precursor of colorectal cancer, and sometimes "early" carcinoma. Dysplasia can be endoscopically invisible or visible [6] . In 1981, dysplasia-associated lesion or mass (DALM) was coined to describe visible dysplastic lesions identified on colonoscopy in patients with inflammatory bowel disease [7] . Historically, DALMs were often associated with invasive carcinoma [7, 8] , for which surgical resection was recommended. The diagnosis of DALM has therefore been a source of consternation for the surgical pathologist. Contributing to the apprehension was the difficulty in distinguishing inflammatory bowel diseaseassociated polypoid dysplasia and sporadic adenomas occurring within colitic mucosa [9] , the former potentially leading to colectomy while the latter would be followed up conservatively after endoscopic removal.
However, it has been shown that not all visible dysplastic lesions, i.e., DALMs, require colectomy [10] [11] [12] . Nevertheless, the perceived gravity of the diagnosis of a DALM persists. In light of this issue and other advancements in endoscopic visualization and local endoscopic excision of dysplastic lesions, the Surveillance for Colorectal Endoscopic Neoplasia Detection and Management in Inflammatory Bowel Disease Patients International Consensus Recommendations (SCENIC) Development Panel published a consensus statement in 2015 [6] . This international panel, composed primarily of expert gastroenterologists and therapeutic endoscopists in inflammatory bowel disease surveillance, recommended that DALM-related terminology be abandoned. In its place, the panel recommended that standardized terminology for describing the endoscopic appearance of dysplastic lesions, adapted from the Paris endoscopic classification, be used [6] . This recommendation has been adopted by the American Society for Gastrointestinal Endoscopy [5] and the European Crohn's and Colitis Organization [13] . The panel also recommended chromoendoscopy as the preferred modality for surveillance colonoscopies. Following complete endoscopic removal of endoscopically visible dysplastic lesions, continuation of surveillance rather than colectomy was recommended. The aim of this review is to provide an update on the terminology, management recommendations, and controversies with regard to dysplasia in inflammatory bowel disease, in order to facilitate meaningful communication between pathologists and clinicians.
From DALM to the SCENIC view

Dysplasia-associated lesions or mass
Historically, DALM was a helpful concept that emphasized the high risk of cancer associated with a visible dysplastic lesion. In its broadest definition, a DALM was an endoscopically visible, elevated, or polypoid lesion found in the context of inflammatory bowel disease that showed only dysplasia without associated invasive carcinoma on microscopic examination. This was in contrast to endoscopically invisible dysplasia, often referred to as flat dysplasia [14, 15] . DALM was coined by Blackstone et al. in 1981 in their study of 112 patients with ulcerative colitis [7] . They reported that of 12 patients who presented with DALM, 7 (58%) were found to have invasive carcinoma in resection specimens despite the biopsies showing only low-grade dysplasia in 5 patients and high-grade dysplasia in the other 2. They concluded that a DALM was an indication for colectomy due to the high likelihood of associated cancer, even if the biopsy did not indicate carcinoma. This recommendation was also advocated by others in the 1980s and 1990s [8, 16, 17] . It was understood that a biopsy of a DALM may not reveal underlying invasive carcinoma, and that colectomy would be required to exclude carcinoma [7, 18] .
The concept of a DALM as a high-risk marker for malignancy resulted in difficulty when dealing with polypoid lesions in colitic mucosa. It was previously thought that the distinction between inflammatory bowel diseaseassociated dysplastic polypoid lesion (i.e., caused by inflammatory bowel disease) and a sporadic adenoma (presumably sporadic and unrelated to inflammatory bowel disease) was important; the former presumably required colectomy and the latter was treated by endoscopic polypectomy, a much less aggressive treatment [19] . However, inflammatory bowel disease-associated polypoid dysplasia was often endoscopically indistinguishable from sporadic adenomas [9, 19] . On histology, features like dysplasia in the stalk of the polyp or adjacent mucosa, when present, was said to indicate inflammatory bowel disease-associated dysplasia [18] . Younger age, chronic lamina propria inflammation, and a mixture of benign and dysplastic crypts at the surface were described to favor inflammatory bowel disease-associated dysplasia over a sporadic adenoma [9, 19] . Nevertheless, the distinction between inflammatory bowel disease-associated polypoid dysplasia and sporadic adenomas based on histologic criteria remains subjective and can be difficult or impossible in day-to-day practice [9, [18] [19] [20] .
In the 1990s, two groups showed that polypoid dysplasia in colitic mucosa without associated flat dysplasia could be removed by endoscopic polypectomy and followed with surveillance, thereby avoiding the need for colectomy [10] [11] [12] . Rubin et al. reported no carcinoma or flat dysplasia amongst 48 such patients after a mean follow-up period of 4.1 years [12] . Another group based in Boston looked at 24 patients with adenoma-like DALM who, after a mean follow-up period of 82.1 months, showed one patient with carcinoma and one with flat dysplasia on colectomy [10, 11] . The authors concluded that the rate of carcinoma and flat dysplasia was acceptably low following endoscopic resection of polypoid lesions without associated flat dysplasia. This was further supported by a meta-analysis that reported a low risk of colorectal cancer following resection of polypoid dysplasia [21] . Therefore, determining if an endoscopically resectable polypoid dysplastic lesion was an inflammatory bowel disease-associated lesion or a sporadic adenoma was no longer necessary from a therapeutic standpoint; endoscopic polypectomy, with biopsies around the base of the polyp to ensure that local excision was complete, sufficed either way.
However, the diagnostic issue of inflammatory bowel disease-associated dysplasia vs. sporadic adenomas for polypoid lesions led to inconsistency in the use of the DALM terminology. The term "adenoma-like" DALMs may be used to describe polypoid dysplasia within colitic mucosa regardless of etiology [19] . Others, however, differentiated between sporadic adenomas and DALMs, the latter presumed to be inflammatory bowel diseaseassociated [14] . Even "flat" dysplasia was inconsistently defined, as some authors used the term to describe visible, slightly elevated lesions rather than just endoscopically invisible dysplasia found on random biopsy [15, 22] . The lack of uniformity in terminology for dysplasia led to the suggestion that terminology be standardized to eliminate confusion [23, 24] .
Chromoendoscopy and current endoscopy
Also contributing to the changing landscape of dysplasia in inflammatory bowel disease were improvements in endoscopic visualization. It was previously believed that most cases of dysplasia were endoscopically invisible [15] , but it is now well recognized that the majority of dysplasia is identified on targeted biopsies of visible lesions [14, 25, 26] . Furthermore, there is speculation that dysplasia that would have been endoscopically invisible in the past would be visible with newer endoscopic techniques [27, 28] . Indeed, increased detection rates of visible dysplastic lesions have been demonstrated for high-definition endoscopy compared to standard-definition endoscopy [29] . Furthermore, chromoendoscopy, which is the application of dye on colonic mucosa to enhance the contrast of epithelial surfaces [6] , has been shown to detect additional dysplastic lesions in comparison to white-light endoscopy [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] , especially flat, non-polypoid lesions [24] . More recently, full-spectrum endoscopy, which increases the field of view compared to conventional forward viewing endoscopy, was shown to increase the number of detected dysplastic lesions in the setting of surveillance in inflammatory bowel disease [40] .
The SCENIC consensus statement: endoscopic descriptors of lesions and visualization
The SCENIC Guideline Development Panel published a consensus statement in 2015 in regard to endoscopic techniques for surveillance colonoscopy and the management of dysplasia in inflammatory bowel disease. As part of an updated framework, the panel advised that the DALM terminology be abandoned in favor of standardized definitions that focus on the resectability and the endoscopic appearance of lesions with the aim to establish uniformity in communication [6] .
A lesion is endoscopically resectable if: "(1) distinct margins of the lesion could be identified, (2) the lesion appears to be completely removed on visual inspection after endoscopic resection, (3) histologic examination of the resected specimen is consistent with complete removal, and (4) biopsy specimens taken from mucosa immediately adjacent to the resection site are free of dysplasia on histologic examination" [6] . The application of these criteria for pathologists is discussed in the next section.
The endoscopic appearance of lesions are described using terminology adapted from the Paris endoscopic classification [41] (Table 1) . Importantly, invisible dysplasia is dysplasia identified on random, non-targeted biopsies of mucosa without a visible lesion; visible dysplasia is dysplasia identified on biopsies from a lesion visualized at colonoscopy. Visible dysplasia can be polypoid or non-polypoid ( Fig. 1 ). Polypoid lesions are raised and are pedunculated or sessile. Nonpolypoid lesions can be superficial elevated, flat, or depressed.
Clinical management of specimens from surveillance colonoscopies
The SCENIC consensus statement made several recommendations on surveillance colonoscopy and follow-up of dysplasia in inflammatory bowel disease. Chromoendoscopy instead of white-light endoscopy was recommended based on data demonstrating increased detection of dysplastic lesions in the former [6] , including data from randomized clinical trials [36, 37] . High-definition endoscopy instead of standard-definition endoscopy was also recommended. Surveillance following the complete endoscopic removal of visible dysplastic lesions was also emphasized. However, these recommendations and suggestions were Source: Laine et al. [6] made by a group of predominantly therapeutic endoscopists and gastroenterologists based on limited data. The group identified no studies that compared surveillance colonoscopy to colectomy for neither endoscopically resectable visible dysplasia nor endoscopically invisible dysplasia. Recommendations and suggestions in regard to the management of dysplastic lesions, visible or invisible, were based on very low-quality evidence as judged by the group [6] . A panel with more surgeons and pathologists may have offered different conclusions from the ones presented by the SCENIC panel, particularly for nonpolypoid visible dysplasia and the role of random biopsies, as discussed below. The major role of the pathologist in surveillance colonoscopies for inflammatory bowel disease is to identify dysplasia or features suggesting invasive carcinoma, bearing in mind that carcinomas in inflammatory bowel disease can arise directly from low-grade dysplasia (or less) [42] . Determination of whether a specimen is from a polypectomy, complete endoscopic resection (endoscopic mucosal resection or endoscopic submucosal dissection), incomplete resection, biopsy of a visible lesion, or a random biopsy should be noted.
The pathologist should report on the absence or presence of dysplasia. When dysplasia is present, the grade of dysplasia should also be reported (Fig. 1) . The major classification system in North America for reporting dysplasia consists of four categories as described by Riddell et al. [18] ( Table 2 ): (1) negative for dysplasia, (2) indefinite for dysplasia, (3) low-grade dysplasia, and (4) high-grade dysplasia. The Vienna system [43] , used more often in Japan and Europe, consists of the same classification but with additional categories (Table 2) . Use of either system is appropriate, and depends on local or institutional preference. The reader is encouraged to consult gastrointestinal pathology textbooks [44] [45] [46] or other references [18, 43, [47] [48] [49] for a detailed discussion of the histologic features of dysplasia.
In this section, the approach to the pathologic reporting and subsequent management of the various types of lesions are described (Fig. 2) . Controversies and issues regarding management are discussed. 
Endoscopically resectable visible dysplastic lesions
In the SCENIC consensus statement, one criterion for confirmation of the endoscopic resectability of a dysplastic lesion is histologic examination that is "consistent with complete removal" [6] . However, this condition is often impossible to confirm on histologic examination if a lesion is resected piecemeal. In such cases, a comment indicating that histologic assessment of the completeness of excision is not possible due to piecemeal resection may be included.
As another criterion for the confirmation of endoscopic resectability, the SCENIC consensus statement suggested that biopsies of mucosa immediately adjacent to the resection site be taken and shown to be free of dysplasia on microscopic examination by the pathologist. This recommendation is endorsed in guidelines published by major societies [5, 6, 13] . The presence of dysplasia in these biopsies implies that the lesion has not been completely removed. However, the protocol of obtaining biopsies adjacent to a lesion (e.g., where to biopsy and how many biopsies) has not been standardized and this practice has not been well characterized in regard to patient outcomes [50] . The utility of this practice was recently assessed by a Dutch group on the speculation that improvement in the endoscopic visualization of lesions may have rendered this practice less useful [50] . In its study, dysplasia was found in biopsies of mucosa adjacent to dysplastic lesions in 5 (3.7%) out of 136 lesions with low-grade dysplasia and 2 (50%) of 4 lesions with highgrade dysplasia [50] . The rate of dysplasia in the biopsies adjacent to lesions was low overall, but the high rate of dysplasia in biopsies of mucosa adjacent to high-grade dysplasia, albeit based on a small sample, suggests that the borders of more advanced neoplasia may be more difficult to delineate and more prone to being incompletely resected. Therefore, biopsying around the base of resected lesions, particularly those with less welldelineated borders, may still be worthwhile.
Polypoid lesions
In the past, polypectomy specimens from colitic mucosa were a source of difficulty as distinguishing a sporadic adenoma from inflammatory bowel disease-associated polypoid dysplasia had significant therapeutic implications, with the latter potentially prompting colectomy. Not helping was a lack of reliable histologic criteria for making this distinction. Fortunately, the current view is that demonstrably complete polypectomy followed by continued surveillance is sufficient treatment for polypoid lesions in inflammatory bowel disease [5, 6, 13] . This approach was endorsed by the SCENIC Development Panel as a strong recommendation [6] based on data showing acceptably low rates of carcinoma with this practice [11, [51] [52] [53] [54] [55] , although the quality of the data was deemed as very low. A meta-analysis by Wanders et al. [21] also supports the view that the rate of colorectal cancer is low following the complete endoscopic resection of polypoid dysplasia.
The term DALM should be replaced by a descriptor like "polypoid low-grade dysplasia" as described in the SCE-NIC recommendations [6] based on the Paris endoscopic classification [41] . The descriptor "polypoid" avoids the historical connotation engendered by the term "DALM" of a lesion highly associated with malignancy. If there is concern from the clinician on whether the polypoid lesion is inflammatory bowel disease-associated, then a comment in the pathology report stating the following may be helpful: (1) the histologic distinction between sporadic adenoma and inflammatory bowel disease-associated polypoid dysplasia is unreliable, and (2) continued surveillance may be appropriate if complete endoscopic resection of the polypoid lesion was achieved.
If the lesion looks like a typical adenoma, then stating that the features suggest a sporadic adenoma can be appropriate, particularly when the lesion is present in noncolitic mucosa, i.e., mucosa not known to have been affected by chronic colitis. Signing out such a case as one would with an adenoma in a patient from the general population without inflammatory bowel disease may suffice.
Non-polypoid lesions
After complete removal of endoscopically resectable nonpolypoid dysplastic lesions, surveillance colonoscopy [18] and Schlemper et al. [43] instead of colectomy was suggested by the SCENIC Development Panel [6] , a recommendation given conditional strength. This recommendation was endorsed by the American Society for Gastrointestinal Endoscopy and the European Crohn's and Colitis Organization [5, 13] . This suggestion was similar to the recommendation for polypoid dysplasia, but in comparison, there is a paucity of data on outcomes following endoscopic resection of non-polypoid lesions. The SCENIC panel acknowledged the concern that non-polypoid lesions may be difficult to confidently resect completely, which is especially concerning since nonpolypoid lesions may be more high risk for colorectal cancer [6] . Borders of non-polypoid lesions can be difficult to delineate and removal of these lesions is technically challenging [56] .
This recommendation diverged from previous guidelines favoring colectomy for non-polypoid dysplasia, as they were based on the premise that these lesions were endoscopically unresectable and associated with a high rate of synchronous carcinoma [7, 8, 22, 49] .
Endoscopically unresectable visible non-polypoid lesions
If dysplasia is present on a biopsy of an endoscopically unresectable lesion, a colectomy is recommended due to the risk of associated invasive carcinoma [5, 13] , since the biopsy may not sample the underlying invasive carcinoma [18] . A comment that an underlying, unsampled carcinoma cannot be excluded may be helpful.
Random, non-targeted biopsy with invisible dysplasia
Most dysplasia is visible [14] . A random biopsy with dysplasia implies endoscopically invisible dysplasia. Considering the potential consequence of colectomy (discussed subsequently), confirmation of the diagnosis of dysplasia with a gastrointestinal pathologist can be considered as suggested in the SCENIC consensus statement [6] . The basis for this suggestion is that inter-observer agreement for Fig. 2 Algorithm for management based on endoscopic and pathologic findings for inflammatory bowel disease patients undergoing surveillance colonoscopies. This is illustrated for a endoscopically resectable visible lesions, b endoscopically unresectable lesions, and c random biopsies of mucosa with no visible lesion. See text for details. ¶ Findings that suggest incomplete resection include a biopsy of mucosa adjacent to the lesion showing dysplasia, or if a specimen is received intact, a margin positive for dysplasia dysplasia in inflammatory bowel disease is poor to fair, with agreement on low-grade dysplasia being particularly problematic [57] [58] [59] . The SCENIC consensus statement also recommends a referral to an endoscopist with expertise in chromoendoscopy to determine if the dysplasia can be visualized [6] , a recommendation given conditional strength. The rationale is that if a visible lesion is identified on chromoendoscopy in the vicinity of the random biopsy showing dysplasia, this lesion can then be managed as visible dysplasia as described above. If chromoendoscopy is not available or if no visible lesion is seen on chromoendoscopy, management is dependent on the grade of the dysplasia.
With increased detection of lesions with chromoendoscopy [36, 37] , the role of random biopsies is controversial. The SCENIC panel did not reach a consensus on the role of random biopsies. In its pooled analysis of studies, approximately 10% of patients with dysplasia were diagnosed on only random biopsies when using chromoendoscopy or high-definition white-light endoscopy and approximately 20% with standard-definition white-light endoscopy [6, 25, 30, 32, [36] [37] [38] [39] [60] [61] [62] [63] [64] [65] [66] [67] . Less than 0.2% of random biopsies were positive for dysplasia [6] . Yet, assuming that endoscopists take at least 30 biopsies per endoscopy (based on the recommended protocol of random 4-quadrant biopsies every 10 cm for pancolitis [5] ), dysplasia would be diagnosed on a random biopsy in approximately 1 in 16 surveillance colonoscopies, a relatively high incidence.
Invisible high-grade dysplasia
For invisible high-grade dysplasia, current guidelines recommend colectomy given the high risk for synchronous and metachronous carcinoma [5, 13, 23] . Surveillance programs reported rates of synchronous colorectal cancer in 50 to 67% of colectomy specimens done immediately following the diagnosis of flat high-grade dysplasia [68] [69] [70] [71] . The largest study reported synchronous cancer in 16 (55%) of 29 colectomies, while 4 (21%) of 19 patients with highgrade dysplasia on surveillance progressed to carcinoma after a median follow-up of 2.8 years [68] .
Invisible low-grade dysplasia
The optimal management of invisible low-grade dysplasia, namely, continued surveillance vs. colectomy, is controversial [13] . Previously, invisible low-grade dysplasia was regarded as a high-risk factor for advanced neoplasia. A study from the 1990s reported that 54% of cases with lowgrade dysplasia progressed to either high-grade dysplasia or carcinoma [69] . However, the papers on which this was based were not designed to answer that question so these data need to be treated with caution. A meta-analysis in 2007 reported that invisible low-grade dysplasia was associated with concurrent cancer in 22% of cases [72] . In the remaining cases of low-grade dysplasia, progression to high-grade dysplasia or carcinoma occurred in 14.6% [72] .
More recent studies on invisible low-grade dysplasia have been inconsistent. Some studies reported a low rate of progression to carcinoma [53, 54, 73] , while others reported a high rate of progression to high-grade dysplasia or carcinoma [27, 51, 74] as high as 53% at 5 years [74] . Another issue to consider in the chromoendoscopy era, with visualization of lesions that may have been endoscopically invisible in the past, is whether the results of previous studies on the rates of synchronous or metachronous neoplasia are still applicable today. It also needs to be recalled that carcinomas can arise from low-grade dysplasia (and sometimes less) without ever passing through a phase of high-grade dysplasia [42] .
Due to the conflicting results regarding the risk of synchronous or metachronous advanced neoplasia, recommendations for management of invisible low-grade dysplasia have varied. Some authors suggested colectomy for even unifocal disease [27, 74] . The American Society for Gastrointestinal Endoscopy suggested colectomy for multifocal low-grade dysplasia as this indicates widespread dysplasia (reported anecdotally, but for which data are lacking) and an individualized approach for unifocal lowgrade dysplasia [5] . The European Crohn's and Colitis Organization suggested an individualized approach [13] . One has to ask if invisible low-grade dysplasia is to be followed up with surveillance, what is the next node in the management algorithm? Are we waiting for a further biopsy with low-grade dysplasia, high-grade dysplasia or multiple biopsies with low-grade dysplasia before proceeding with colectomy?
Indefinite for dysplasia
Occasionally, differentiating between dysplasia and regenerative epithelium is difficult. Regenerative changes, especially in the context of inflammation and ulceration, can result in nuclear stratification and crowding, nuclear enlargement, prominent nucleoli, and hyperchromasia that mimic dysplasia. Surface maturation cautions against a diagnosis of dysplasia. However, anecdotal observations, including that from the authors, suggest that surface maturation may occur in cases of so-called "crypt dysplasia", defined as dysplasia limited to crypt epithelium without involvement of the surface. While this is well described in Barrett esophagus, this is a controversial entity in inflammatory bowel disease [45, 75] . Assessment of the surface epithelium may be limited due to an erosion, ulceration, or technical artifacts. In difficult cases, the diagnosis of "indefinite for dysplasia" is reasonable, bearing in mind that overtly dysplastic lesions can be superficially eroded [18] and that some cases may be examples of crypt dysplasia. A subset of these "indefinite for dysplasia" cases will show bonafide dysplasia on follow-up [54] . Repeat endoscopy is often done after therapy to reduce the inflammatory background that can obscure pathologic interpretation [5] .
Surveillance per the SCENIC guidelines and associated controversies
Chromoendoscopy was recommended in the SCENIC consensus statement because of its increased detection of dysplastic lesions compared to white-light endoscopy [36, 37] . It was assumed that the increased detection rate and better visualization in conjunction with more thorough removal of dysplasia would lead to a decreased risk of colorectal cancer and mortality. However, concern was expressed about whether chromoendoscopy was detecting clinically relevant lesions that would progress to carcinoma as opposed to more slow-growing and indolent lesions [76, 77] , but this applies to all forms of dysplasia irrespective of how it is detected. At the time of the SCENIC consensus statement, there was a paucity of data showing a decrease in the incidence of carcinoma and mortality with this modality [76, 77] . Since then, the St. Mark's Hospital surveillance program reported that over a period between 2002 and 2012, those who received chromoendoscopy were less likely to develop cancer than those who did not (2.2 vs. 4.6 cases per 1000 patient-years) [68] .
Of particular interest is the potential impact of chromoendoscopy on the rate of metachronous dysplasia or neoplasia, which is detected after the diagnosis of an earlier lesion, and interval carcinoma, defined as cancer that develops despite appropriate surveillance. Interval carcinoma is thought to arise from either a missed lesion on colonoscopy or from a rapidly progressing lesion that develops in between colonoscopies [78] . Interval carcinomas remain a significant problem, as shown in a Dutch study reporting 5 (30%) interval carcinomas among 17 colorectal cancers arising in the context of inflammatory bowel disease between 2000 and 2014, although only 1% of patients in its surveillance program developed colorectal cancer [78] . In a study of patients with Crohn's disease who underwent segmental resection or subtotal colectomy for colorectal carcinoma between 2001 and 2011, an alarming 21 (85%) of 25 cases of metachronous colorectal cancer developed while patients were undergoing annual surveillance colonoscopy [79] . This persistent problem of interval and metachronous carcinoma indicates that a significant proportion of carcinomas are not being prevented with endoscopic surveillance. In some patients, like those with a history of colorectal carcinoma in the context of Crohn's disease or invisible dysplasia, colectomy may be preferable to continued surveillance to prevent metachronous carcinomas, even in the era of high-definition endoscopy and chromoendoscopy.
Publications since the SCENIC consensus statement raise caution about the limitations of surveillance colonoscopies even in the era of high-definition endoscopy and chromoendoscopy. Cleveland et al. [80] from the University of Chicago reported that for colectomy specimens resected for dysplasia or neoplasia identified on high-definition endoscopy in patients with inflammatory bowel disease between 2005 and 2014, synchronous invasive carcinoma was present in only 1 (3%) of 36 patients, but 8 (22%) patients had missed synchronous lesions of low-grade dysplasia or high-grade dysplasia. Eluri et al. [81] from Johns Hopkins Hospital looked at resected specimens with high-grade dysplasia or carcinoma from patients with inflammatory bowel disease between 1994 and 2013 and found that in 70 patients 20 had either high-grade dysplasia or invasive carcinoma, which was missed on endoscopy (15 cases of high-grade dysplasia, 5 of carcinoma). Notably, there was no clear trend toward a decline in the proportion of undetected carcinoma or high-grade dysplasia over time, although correlation with high-definition endoscopy or chromoendoscopy could not be precisely determined. The rectum (surprisingly) and the most proximal colon were the sites most likely to contain lesions that escaped detection. As these are both centers that have a longstanding interest in inflammatory bowel disease, these results raise questions on the reliability of endoscopic detection of dysplasia for all patients. In all patients, the risks and benefits of colectomy need to be weighed against the risks and benefits of continued surveillance.
Conclusions
The SCENIC consensus statement, which has been incorporated into guidelines by the American Society for Gastrointestinal Endoscopy and the European Crohn's and Colitis Organization [5, 13] standardizes terminology for dysplastic lesions in inflammatory bowel disease patients in regard to their endoscopic appearance. The historical implications of associated malignancy and the inconsistency engendered by the DALM terminology should now be avoided. If, however, the term DALM is too ingrained, the term should not be used to equate it with automatic colectomy. A subset of dysplastic lesions may be followed up with continued surveillance instead of immediate surgical resection. Nevertheless, the persistent problems of interval carcinomas and undetected carcinomas and dysplasia highlight that endoscopic surveillance may not be feasible for all patients [79] [80] [81] .
